Introduction
Mobile Harbor(MH) has the dual function of sea transportation and container handling armed with high mechanical and systematic technology. As technical specification of Mobile Harbor, it has 8 to 15 knots speed, 250TEU laden capacity, 4 meters draft, 92 meters LOA, 26 meters breadth, 30 moves handling rate capacity per hour-ship. Depending on trade where MH plies, the optimal size of MH can be decided. The aim on the paper is to estimate the optimized size of MH which would be operated in South Korea coast area.
Mobile Harbor has strong point which is used for cross docking by which mother ship cooperates with MH in handling containers using cranes. As the trait of MH which has cranes and low draft, it can access the general cargo berth without container handling equipment or low depth channel. In reality, coastal shipping in Korean peninsula is not well developed due to short distance. Several steps and long transit time between origin and destination are main reason for under developed coastal shipping. In the difficulty of expanding coastal shipping in Korea, MH can be emerged as an alternative of modal shift from road to sea. Under the boundary of costal transportation with MH, the estimation of MH optimal size is prerequisite for designing and building.
This paper is to calculate the optimized size of MH which would be operated in South Korea coast area. In estimating the optimized size, the total cost concept is applied to the different size of MH. Two different costs of MH cost and the lost sales cost can be selected for estimating total cost. The several factors for MH cost are to be considered. Those are the cargo demand and distance from origin to destination, voyage route and MH s fixed and variable cost in both sailing and port. The other cost is the over -capacity lost sales cost which is occurred from dead space in case of oversize compared with a voyage demand.
METHODOLOGY
The optimized size of MH in Korea costal area can be suggested with total cost concept. Total cost consists of ship operating cost and over-capacity lost cost which has trade off relationship. Ship operation cost is divided into variable cost and fixed cost. The variable cost as occurred in activity consists of the bunker cost and the port charges and dues when entering the port for loading and unloading.
The fixed cost is called running cost which is the preparing cost for navigation regardless in navigating or in port or at lay up. As the items of running cost, depreciation cost, The over-capacity lost cost has relationship between ship size and demand per voyage. If ship s capacity is oversized than cargo volume per voyage, the shipping company has missed shipping freight equivalent to dead space. Theoretically speaking, bigger ship tends to enjoy lower unit cost than that of small ship due to the effect of fixed cost spreading. However, big ship has experienced some difficulties in terms of dead space which is occurred by shipping demand shortage, the performance of crane facilities, the time window of river channel by ebb tide which enables ship passing through without hindering for full day, and berth windows due to over draught.
As a consequence, it is obvious that optimal size is to consider not only shipping cost, but also over-capacity lost cost which is the missed revenue for over sized capacity.
As optimal size is the function of total cost which is the sum of shipping cost and over-capacity lost cost, U shaped graph can be drawn as Fig. 1 . Last component of total cost is over-capacity lost cost defined   . This cost is restricted within the lost revenue occurred by dead space. As MH s draught is under 5m, the channel depth and berth time windows is not to be considered in the   definition. (Drewry, 2008) . As the cost of others including 500TEU, 750TEU and 1,000TEU is not informed, the estimation is tried by the ratio based on feeder s new building cost of equivalent size.
The running cost which is fixed regardless of voyage consists of ship depreciation cost, ship store cost, lubricating cost, water supply cost, ship repair cost, manning cost, capital cost, general overhead cost (Table 1) . Variable cost consists of port dues and charges and bunker cost in port and in navigation. As MH is mainly operated within a harbor or between domestic harbors, port dues, MH operator will pay for only MH berthing charge and line handling charge occurs, but it is assumed that container handling charge will be freed for utilizing own facility. In calculation of bunker cost, navigation and port time is to be estimated because ship engine consumes two types of bunker oil of which cost is different in navigation or in In designing routes, the assumed scenario is that mother vessel call at the port of Busan and then the MH is alongside of mother ship and handles containers for transporting to destination port. Destination ports which do not own the dedicated quay crane facility are selected in elevating the value of MH function. According to the above route, daily bunker consumption and cost are estimated on each route. Summing the bunker cost, port charges, the total variable cost per voyage on each route can be produced on Table 4 and then daily total cost per voyage after summing the variable and running cost will be shown on On second sensitivity analysis, if the speed of MH is increased to 15 knots, the optimal size would be changed in to 500TEU～750TEU capacity. 
SENSITIVITY ANALYSIS
The change of distance from origin to destination gives insights to make optimal size. This session deals with sensitivity of distance variation.
Less than 100mils distance with 8 knots
If the costal sea distance less than 100 miles is handled for shipping business with 8 kts speed, the optimal size of mobile harbor has 250 TEU laden capacity. As the total cost curve has steep inclination on the figure, 250 laden capacity has dominant position in comparing other size. 
Less than 300 miles distance
If the route distance expanded to more than 100 n.m and less than 300 n.m., how the optimal size is changed? The result of analysis is that even if business route is expanded to more than 100 n.m., there is no change in optiamal size.
However as it is shown the inclination of curve is more smooth than the case of short distance, 250 TEU laden capacity will lose the dominant position, 500 TEU wil be alternative size ship. Fig. 6 Optimal size of MH in keeping 8 kts within 100～300 n.m. distance.
More than 300 miles distance
If the route distance expanded to more than 300 n.m., how the optimal size is changed ? The result of analysis is that evenif business route is expanded to more than 300 n.m., there is no change in optimal size. This means that optimal size of mobile harbor is strongly impacted from port demand volume. Fig. 7 Optimal size of MH in keeping 8 kts beyond 300 n.m. distance.
CONCLUSION
This paper's aim is to identify the optimal size of mobile harbor which is used for the tool of coastal shipping strategy. Due to a mobile harbor having limitation with low speed mobility, the scope of usage is assumed to be restricted on costal or river transportation. Within the coverage, total cost which consists of total shipping cost and oversized-capacity lost sale cost is to be estimated. As the designed specification of MH is 250TEU laden capacity, 8 knots speed, 30 van handling capacity per hour and 5
meter draft, the quantitative model and rout design on Korea costal area is to be developed for calculating total cost.
In a result, among alternatives of 250TEU, 500TEU, 750TEU and 1,000TEU, MH with 250TEU capacity is selected as the optimal size. In a sensitivity analysis with increase speed or distance, the speed variable only brings the push up of optimal size.
